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Odnyieg

Solve all problems, justifying fully your answers.

Write using blue or black ink. (Figures can be drawn using a pencil)
Correction fluid (Tipp-ex) is not permitted.

Calculators are not permitted.

Each problem is worth 10 points
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Problem 1.

i. For every positive integer v > 2, prove that
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ii. Compute the value of the expression
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Problem 2. Let f : (0, +00) — R be defined by
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i. Investigate the monotonicity and the extrema of the function f.
ii. Determine, for the various values of p > 0, the number of positive real roots of the equation

xf = 2025"

Problem 3. Determine all positive integers = and y which satisfy the equation

%+2y+x:2025

Problem 4. Let ABI" Abe asquare of side length . On the sides AA and I" A we choose points
E and Z respectively such that AE = AZ = §.

Let M and N be the midpoints of £Z and Z B respectively. The line AZ meets the lines M/ N and
E B at the points K and T respectively. If the parallel line through the point B to AZ meets the
line M N at the point A, prove that the quadrilateral K ABT eivat opBoywvio ka1 va LIToAoyloeTe
T0 eufadov Tov CLVAPTIOEL TOV .



